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(54) K6W<D**] CODECgBXtfCODECv-X^A 



(57) [g#j] 

9 (is £F^fc-r-*Atti2l#©3 0 0fr£ftg|5l^X* 



"IS 



J__L 



(2) 



ftfflW- 9-2 8 4 1 3 8 



[W**i] 7V->**/l^-*©1tf8ffl&SRtfff?l* 
frdCODECSStift^T, 

tuiB^^-r- * Att*#a*» & mtmm u ^x * 
r * -t x-r i. arefbfti u ^x * 7 ^ -t x#© t , 

IWBWHWblBrtW U->"x^7^t x#S t , MEtS^b 
fflij rtSB l^X * 7 * -feX#J§g £ 1>\ WErt u->*x * ^ 

zmtzctttftrnttz code est. 

[W** 2 ] MIS CODEC ^fi(i#-0**[HlifS± 

te^sisns c ttt^mttzmMm 1 Etc©c o d e 

Cgl. 

3 ] tV ^ ©IMHJEISRtf #3B* 

CODE C v-X^-McfeV^Tx 
MEfV S^l^-^EHffbLTfSHff 1 -* (CEEfcg 

MEft#x-**^{bLT«^:r-*tcff3SU AfcB 

ff 3 rtgp i^>*x $%m^m t . 

•J fc, 

* tx*7-$mmzfiomfc, me 

? 4 V * Arf— ft'BVt m Bft »lx S?X * f&l»¥@ t 
©*9»*fT 5?JU*h**:VT**> X*U»#a t , 
*1l-?2>££*<ftMt-?Z> CODEC v-Xt-Ao 

it, MEx ^ v 5 ^ * 'J T&zwm * U #e i: ME 

rta5u^x*»j»#si:*wffli-rsig 1 ©me*vu* 

h ^ * 'J 7 * -t X f&JSP^IS £ , hu E-r a J $ )V * V X' 
& z> * -Y y * * u i: BufiBrt a? u-^x * fcffl^m £ *f&m 



E C i/XfAo 

[»^«5] Buffi CODEC '>XxAtt*-©*a[5] 
DEC->XxA 0 
[0 00 1] 

c^b^cds-t sa«5»ap] *^b^« code cststf 

CODEC ~>X^AtC*5V^T. VZjVt— *<D 

10 KWBffiffiRtf ff 5S*fT 3 C O D E C gMRtf CODEC 

[0 0 0 2] 

mc =?- zmtm-xxtb «,.m«fA4 x*o * 

^— H#%3 3 0 0X 4 6 5 Oi®*T'a^L, 

*i<D 3 fe-e i feSfc 5 8 b i t xmm-fztM 

4 6MByteOf-?ii:%S„ C 3 ^^A^:^ 
Z •&%£&< (Dimmit SmisXL&Oo *sse 

[0 0 0 3] *CTMBC« 4 Bi^^-^^OTLg'tt 
0 7 s - ^ »*^>=5: < * § <fc 3 & 7/1/3- y Xi*^r 

fflv»TB«*^ftr«ct}yfT*>nTV">s. fit, 

(i^fbSS, a#{t«e«**l:«>TCODECai«i: 
so [0004] — ^r, Si^T 1 - * tift^- ^ «t o fef 1 — 

mr—ziz, nm?— ^u*mtcode c^m© 

fix ^r-^/U^LTCODE CSIO??F§f- 
^ffl'f-K:Si?n5o . c©<t 3 KlfeicLfeAUi** 
-h£ffl£-r5Cfct\ aft 7^- ^ i: ^-^•f ? - ^ 

40 <bSQa^Rieii:*5 0 

[0005] $f)(c, la^-^©^^?.!/^*^^ 

fb©^fC«COD E C^BtCV^O^©/^^-^^-^- 

w&abzwtts tut/is— xy- ivmm<D 

ESU, &#{b-«^b7/b:fyXA©ES'MtffcSo c 

nc./^7^-^(iCODE CgBrtt^^rtgPbv'X^ 

TC0DECS««3i5-|gft©#^ x-^*©*^ 
>MI©Xx-^X^^fig-r§ 0 c©x-r-^Xfe, c 
so ODECSSrt©rtSI5U^X^lCf*Jf^ni.o 



(3) 



ftfflW- 9-2 8 4 1 3 8 



3 

[0 0 0 6] ?Lt, CPUli, >^*-Z<DmZ)h2* 

mt&zwm^it&mttnfitZo c<Dr^c pu^ 
e. rtgp i^>*x * ic r * -t x -r s t * * o 

[0 0 0 7] 01 6(i, ^CDCOD E CSBcDrtSPl^ 
i^X^il^tU i:©ilifiE^tiT^5o CODE 
Cgllalili^t'Jl 10aMiT-^U20 
aTftHESn, ft^t^U 13 0a fcflN§-r-*/SX 
30afct*M?W„ CODECgllafiO 
rtgflb^X*? a«\ C P U 1 2 0 a £ftW>l'i/7>5>T 
^^Xffl/U 1 0 a 

[0 0 0 8] CO*3*«fiR*«pOt,Oi:LTff!lA»fil| 

LSI KL5A 7 1 0 0 3*^§o C<DLS Iflil 
ff-^/U2 0 attBIf*?*— *><XJ:»)AfltfjU ft 
tf-^/WS 0 ate** h-r— £^XJ:t)Atb*>U 
ftgBl^X^T^MrXffl^X 1 0 atcHabTtiftiWffl© 
MP/U%at;TAtliM5o 

[000.9] SiJ<D^Ji:LT«. S±7-f;l/A7^ 

i'af/HXKMOMD 3 6 0 5 9 Xi?$>%<> £<D 
L S 1 (i, lifix— £^X 2 0 a « tf ^-fe/l/x— £ I / 

i^tXffl;U 1 0 a'xOT^-feXti^X I- I /FMX% 

[0 0 10] £<D£olcCODEC*&miCl*W<$lT— * 
/U> ftMtx-£MX, RtfftgflUv'X^fflT^-trX^ 

3:fc> ±IE<DC OD E CSi^ffl^t^t/a^tM 
S^ieMfb^r^L/iC O DEC ->X-rAT-li, — l&tc 

DMAtW. ) WSn5. 01 7»4x H#-r-^ 
©te^CDMA^ffl-rS^-a-CDCOD E C->X-f-AtO 

[0 0 1 1 ] C©1^ ?f#{b<DB#«C P U 1 2 0afr 
e>p<3g|5L^X*:F*-feXJB/SX 1 Oa^ICT, ftgflb 
v'X^ 7 afcT^-feX-T&o *LT, Wl/^?7a 

OWT, DMA CfMSt^o ) 1 0 0ati> jSAftx- 
£cD7*-^-y Mc^t^rr FbX2 4 a£fg£U 
HUM* 'J 110a tc^So %.tc. HflMt'J 110a 
tt» fSU7Kl/X2 4 a&cKM$f SHHfx-* 2 1 
a£8S#tHU CODECgfil alCii3 0 fLT, ffl 
•x-^2 1 ateCODECg«l a T'ftHfft^tU WF 
^x-£ 3 1 a i: LTtU^^n^c 

[0 0 12] gfc, HTf4*SftV\bMt9<fc©**t>H 
ttHc, DMAC^|g(i??^x— ^€>7t- V>y Mc-^fr 

K^-r?»TKUXiO??#x-^^K*tBL, 
^/«%^LTCODECiSllcaS« e fLTf?§f- 



* c* c o d e c mm-comits m«f- * t lt ma 

[0013]— 75", DMACfSl00a(iCPU12 
OaC.toTT'n^WnSo fLT>.DMACfg 

10 0a tc<fc§il®x-^ 2 1 a <D 1 m^mMiimmf 
— £ 2 1 aO— SPCD^M-eSSo <tot> DMAtsi^ 
tt« CPU 12 0 a 14, CODE CSS 1 a©rtS5t'V ? 
X* 7 a£7^-feXU CODEC ISfi 1 a tDMAC 
#©1 0 0 a t*mMt (JlfcftfCteXx-^Xbv'X 

U ISDMAKM!t3o DMAte^T^FtCtiDM 
ACfgl OOaA^CPUl 20 a fcSU t» 
SCtt'CPUl 20aC»W5o C©J*fl"&»») 

[0 0 14] 

bfcfiE?fc<DC OD E C^BT'li, rtSPUv/'X^AOT^ 
•teX<Dfc#><D§I 3 <D#— h t bT> 8 b i t ~ 3 2 b i 
t <£>-r— £/SX<Df&Ks B!2*ffiU WA I T 

20 «0lfeHMHI5& LTrt«U^X*7**Xffl'<X*<S«- 
P>nTV>fc 0 CCDfc46(C{I^*^ili0b. CODEC 

[0 0 15] gfc. 0 1 7-VWlWLtc'&&<DCOD E C 
i/XfAT'li, CPU^DMACfiOSStCODE 
C8«©t»£:fe«fctfl*SE*fTlr\ DMAgS^T^liC 
P U tcffl 9i&*ffl»tffTfc>ftTi^fco C © £ a fcHWIsfc 
30 t* t> 3Mt" C i: Tiffiffc-r — * <D D M A ggtffibtlS fc 
DMAK2lKft3 C PU<OtCfi!aSi:^aia^:«6t)jg 

[0 0 16] *SSWic©<fc3fcj&Kfc#Tfc2;ttfcfc 

xm*e>»*Bijwr*!ii:*<Brfti*coD 
Ecs«%ffi«-r^ci:^gw^-r?, 0 $rc % 

«CS«a, aHWaHSO^-y Kft&JllttEIHM14)/<?<5r 
-^Ofc!>a*»JW-r*C t*WiCOD E CSB% 
40 JS#-rsti:fc:*J5o 

[0 0 17] ZZlc, *SlillcDft!i©BfcK±» KF^ft. S 
^fc<DfflStt<i&fcfa±;*-frS CODEC ~>XxA£if « 

^ >y f» t mm\B\s&m <o/<y t-w tf >a*»j«-r 

*C fc^Blfil*C O D E C ->XxA£rSl{gf Si! t(C$> 
[0 0 18] 

so tr3 CODE CgHlCfcl^T. StfBx-i' S^^il/x-^* 



(4) 



tf IS¥ 9-2 8 4 1 3 8 



t . m E-r >f 'J $ )W— * <D A* tb £. v HituIB^^x- 
Affile fc*OT5«F^-r- * A W*3M8 i: ^rS^-T 5 rt 

5 s - * AW*)¥©fr e> fufErt §B L-^x * 7" * -b x 
fiJIrtgp i^x * r * -tr x#® i: *Ma*#<b0Brt » 

C C 0 D E C8I^«2tl5. 

[0 0 19] CCT\ i^{b#g8«, fV->**rt/7*— * 

®«\ 7^s>*;i//t&*7*-*Aa:&#®fr&rt«us> 
x#»«\ ft^-^AtbftfMBfr&rtasu^x^is 

* -b X L fc«^fc Hff*fT 5 o 
[0 0 2 0] £7^ v J ^;l/v ? -^tDlf$SEEfilStf# 
§S^t3 COD E C~>XxA(C*3V^T, BuIExf i^l/ 
^-^ft^bLTiS^-r-^tcffi&SU AH^Mm* 

fT3«F^b«wi¥at, Mie^^-^%«^fbbT« 

ff-?KffllU A(±i*toS^^3«^{b©iI#^ 
i:, BtilE??F^fbSttiI#©^fctiHul2a^{bJQS¥©©SiJ 

- * * t U i: Ml ErtSP U v?X * t (DWmtt'n o 

&mt?% CODEC ->XT-A*^«$tl«. 0 
[0 0 2 1] fif<Ht»lfgtt, T-f-^/l/f 



S^o 

[0 0 2 2] 

tctt-^v->TKJB^-r§o 01ti. CODECgI©±S 
SOilBf**, CODECgifi, «F^t*fr?W 
*§{b¥«4i:» »f{fc*fT3 8»{&?a5fc. -rw~>** 
;l/x-^cDA*. m^T—pomtl. 7KUXOA2K 

10 *Atb7J#l32 OOt, «F<£t*— #©AiB*U 7KUX 

iU^fS3 OOt, rtgPAX 1 0^iICflH§{b3M8 4 £ 

rtg|5b^X^T^-feX¥IS8 i:, a«ft«3^6.rt«U^ 

x^^isyxr^-trx-rs «#{bdirtgB u^x ^ t * -fe 

X¥S9t. rtg|5U-v ? X^#IS7'\«D7'^-feX»f^f(C 
20 [00 2 3] ^tC, *WR<D CODEC ^B^i®^^— 

. *aso^»teo^TWwrso 02^, code ess 

[0 0 2 4] mm^—Zli. 1 6 b i t Of-^/W2 1 
^raCT®^T ? -^AtB7J#S2 1 0tc«^-r§o CO 
DEC8I l*^f-^W2 1 ±^7*— $»*HE»fcH"r 
fcfetcR D{1^2 2 5;ffi^„ f-?/U2 l±Of- 
^^CODECSBUC»^iiiyfc46ti:WT(1^2 3* 

30 fflt^o 

[0 0 2 5] ^fc, 2 b i t©7 K1^X2 Ait. 
/U2 ltD-x-^OCODECSBlrtgPcDK^mLTt 
fcSWi»£fc3Mfc*Jtjrr* 0 WA I T«^-2 5 liC 
ODECgll*mttU ^«.V^i#^ji^{cil^JC 

rcce.tx^v^-&tcii^T ? — ^^x 2 ofij©>' < ?x-x'x^ 

[0 0 2 6] DMAReqf§26B> Sfft-x— ^ Attl 
*#S2 i OA^^^lcii^fb-r^tiii^T 1 -^^ 

40 A*T***0B»ca6sc.i:«r^u mmtmmitmmt 

DMAAckf^27ti, DMACfg (02lC(i^^ 
ntl^tO tfHHta-r— ^£0DMAiKiMi:LTIli«-r— 
^AtB^)¥S2 1 OJC^LTT^-bXLTt/^Ci:^ 
To 

[0 0 2 7] 5 6tc, il^x— ^AHJ^J¥IS2 1 Oltm 
Z&frmiClt, f-^vU2 1 A^A^Lfcf"— ^^rrt 

rtgP^Xl 0±cD{Ii:ffl^{b¥fig5<Dm7J ; &T r -^^X 
so 2 1 icttjftf £>o 



(5) 



«PHJ¥ 9-2 8 4 1 3 8 



[0028] jwc, FmT-t'txmvmmic-o^Tm 

CODECgilfr?>f-?^X3 li^f- 
*%R#tH1-/'c46(;:RD{§^3 2£ffl^3 0 t*~5"*7> 
3 l±CD7"-^5rCODECSBnc»lrjAtyfci6{CW 
Tfi*§3 3£ffll^3> 0 

[0 0 2 9] 2 b i t<D7HUX3 4lt 5*— # 

/U3 1 ©f-^CCODE CSS 1 F*3gfl©S!&ttJb7t; 
feSVHitf^jA^^Jg^'rSo WA I T{1^3 5 «C 
ODE CSS 1 ^9t*tBLfe^i/^i##jX^{cS^^JS 
C&tl&VMmcra^x-*^X3 0ffliJ©^7.VX* (0 
2fc&^£*lTV>£<,\) tC^LTWA I TT^Ct* 
ilfcrT&o DMAR e q«^3 Gti^x-^AttJ^ 

©3oo*\ ^mmicim^y : —$'^mt3T^^m 

tcfe§Ct^U «^{tB#tc«^-r-*£:A2jT*£ 
StfcffiK^il t^-To DMAAckI^3 7li, D 
MAC ^ IStf DMA liiM i: LTflre-r- * AtfJ*J#© 3 
0 0{CWLTT^-tXLTV^Ci:^^-r o 

[0030] s&»c, o o«. 

f-?/U3 1 frZXJjLfz?— 
rtgp^Xl 0i:«^b¥S5^«^L> R^ttiLBff;: 

/W3 1 

[00 3 1] 3:7c, CODECS! 1 ICtC L K 1 atf 

SW^'J-tr-y r-ffi*fR e s e t 1 b t,«ttSn5, 5fc 

5-»jhWWt©aiWlWfcSjSi: LTJPEG (J 
oint Photographic Experts 

Group) £THS24TtV5 Basel i n e 
System a&ttQ ©«HWt*atC«-3fcH«5* 
-*©«HM:%fT$. «»<b^«4tt, ®«-r-*#A 
£i?fi6&#aR*&^«x-*AHi;&*82 l oic^© 

-^xtb*#©3 o o*c*©B*«»r*So 

[0 0 3 2] &#{t#© 5 It. JPEG Baseli 
n e S y s t e mKftofciHflPfiF^oaHtffcfcfTdo 

&mt^& 5 vm^r-* tfxti phh*««* e> tm 

[0 0 3 3] W**8MCO^TBMW*o SH*¥ 

© 6 (i 3 O0«I%^fOXf- >T«J«S nt V» 
So fit, HM*-r-*AtiJ2j¥a2 l ofcflHtf-* 

Affixes 3 oota, fti^tiHfl^aeicMbTB 

6 a, 6 b%#x.-S 0 
[0 0 3 4] — ■ff#S6*»6ttitf-*Atfl* 
#S2 10 fc«F*f*-*AlMj*a3 0 0 fc'V ^tt^* 



[Stepl] H?¥S6 07f-b-7->y«CL K 1 
atCl^WJLTi&ff U Reset 1 bT"J-by htfci 
^fcfcS Otffglc&So 

CS t e p 2] jS«7*-*AlWj¥©2 1 Ofre>©g# 
<1#6 atf 1 *P,1?Xt— h-?is><DVtmitS Hcgg 

(Step3) l^n7^^?;WIS 1^5:1)1 

(Step4) ®^7 J -^Atb*^IS2 1 0fr£>©^K 
io <I#6 atfO, frOiWf*— *AW:tJ#&3 0 Ofre>© 

[Step5] I ?uvW-m)UDffiS zviMtzmn 
Ltc'ik. Xf- hv-»»i S 0 tcRSo 
(Step6) S OttgOi^lClSf-^Xlil^fa 

2 i o£?3^x-*Amxp!M&3oo£©g5i<{i^6 

a, 6bAVt"tltO*6lt Xf-b-7"»'{iSO« 
[00 3 5] &tc. 20©f<FpJ<I*t6 c, 6dtt7f- 

20 h-7-»d«»tj;oTitfft$5o m^i£. mm?— 

*AfcHXj¥I82 1 0tc#K.c,tl§l i FRl{f^6 clt. si 
#li©tt©^l t&9ffi©tt<i©i:£«0i:&3o S 

6d8, S 2#c*g©2:£©#. l i:&t>ffe©ttiil©i:i*« 
0 i:£3o 

[0 0 3 6] -*IC, rt»US?Xi'f®tOV^KWt 

^77 4, 7 5 tA^lS?n§ 0 rtffil^X* 
so 7 Otirnv^KUvU* 7 1 — *U^X*7 

2t> Xf- ^Xl/->*X^7 3t. *^««*tl«o 3 
v>Kl/->*X^7 K ^7^-^^X^7 2, X-t^- 
^X1/->*X^ 7 3tiV^-ftltF*9gP/^X 1 OlC&WiZtl 

[0 0 3 7] S/c, 3-0<DfaU\/i/7^Z 7 1 s 7 2, 7 
3«, ^n-€t!2 A^ORy-h 7 4 a~7 4 c^e>& 
§1/->"X? K7l'7'7 4i:, 2AXjOR-r— h 7 5 a — 
7 5cA^*5L'->*X^K7'l , 7"7 5t, CiotF7 
^yttl^o OE2A1VLD2A1 & if ©AXMfi^Kl 
40 O^Tttft-PKWrS, 

[0 0 3 8] 3V>Kl^i/*X^7 1 tt, ^©fiftfSt 

n« c t T*ttmt^& 4 ©ftft/ff ±, m^it^m 

5©Hj< / F/#±^r^-r^ci:^Tti.o 

72 (i, JPEG Baseline Syst 
e m©«?<t/iS»«?fb©ISHcfflV»5a^tr— ^1/© 

tSX^r-'J>^77?^fS7 2aJ:, JaS"T^ 
«HXft«r«<frr«ii«ft«M¥f»7 2bfc, «?<fc-r 
- ZT)V £ > n 7 V >??F^i b©Wt ffl </ ^ x- ^©a w# 
so f^t5f-7^fS7 2 c fcj!n6«|ja«n 



(6) 



#P# s F9-2 8 4 1 3 8 



So 

[00 3 9] W-'J>^7ri'*iS?S7 2 a li, 
3 b i tT\ «7ffcf— fjWW&Vmi&Z* (N&X 
$r—U:/^7r 7 2 a<D3 b i t£2<D*ftfc 

«jj*fcSHRLfcffl) «U S?ft («F^<b«P) fci3M7 
ft («#B#) <D$£JItc<5gffl-f So S6fcHilS»tttt¥g* 

7 2 b«ffls-r^*ffi*s*«iiw-*o 

[0040] 7—7MBt&£WL7 2 nmt^m4 

# (YCrC bfe»Y)S^) ffloa^ft^-^l/i: 
^7-7^§f-7;l/t, (Y C r C b&£M 

<7)C r/S#3:fcttC bfiictf) m<DM : Ht7—'7A>t^7 

[0 0 4 1] Xf-^X1/->'X^7 3«, «ffft¥g4 

[0 0 4 2] *U^*Ort«MlJ«K:oV'«TBiW 
> F uyx^OrtSMSfigi: 111 D^rtDT'SiWli^BS-r So 

ass, 3vyKi/->*x^otttoi b i Kom^m* 

jS'THI?**. 3T>KUS^X*7 His -feU**#S 
7 1at, D F F 77 a >;/ 7) fg7 1 b 

t. h7^Xf-h/Vv77¥S7 1 c £fre>ffl£?tl 

So 

[0 0 4 3] 2A730-bU^^^fiS7 1 a<DtU73(i> D 
F FfS7 1 bODArtKftttSnSo D F F3M87 1 
b©Qatfj»i"feU***#&7 1 a<D-ft(DXt)t \-=>4 
X-x-F^-y7T#IS7 1 c©A:*JK»Bl£*U 2 ?>{C 

coDEcSE«i©rtaf5i»t>ffiffl«ns. ■ti/i'^fs 

7 1 a©t»5— #©A*t4x rtS&KXl 0£St*£*l 

So 

[0 0 4 4] LDH -trb**#S7 1 a£DA*S5?i: 
LTfb^ L D = 1 CD^fCtirtgfl^T. 1 OCDfilA^ 
LD = 0Oi:^(i:«DF FfS7 1 bOQttJ^M^-bU 
^£¥S7 1 a©ttl7j£&tK DFF#@7 1 bODA 
2lfc#»S*l*o fitoT, DFF¥S7 1 btDCLKl 
a(Dit^±^»?x-y> ? ©^tCLD = 1 ilf S C tTrtSB 
^7. 1 OCOffl^D F F3MS7 1 blzW%&tSC ttf-?% 

So 

[0 0 4 5] h7^Xf-h/^777fS7 1 

t>T0 E = 1 t?%tDF F?S7 1 b tC7 y ^£*IT 
V^Sffi^F^gP^X 1 Otcm^-TSC tA^T'^So OE = 
046tfh7^f-h/W77fS7 1 cliOFF 

Reset) b#D F Ffg7 1 bcD'J-tr 

[0 0 4 6] x7—$>xiszJx$<Dftffinmc-o 



10 

V^TlKH^-rSo 0 614, Xf- *Xl^7X*<£){SjtcD 1 
b i t tDBSSS^^-r^T'feSo 2-D<D-fel^*3M|g7 
3ai:7 3b. DFFfg73c, h 7^X7^— WW 
77fg7 3d> ORy-h 7 3 e tfrZm&ZftT^ 
So ^6*0 5i:it^-rsi:, t^^fS7 3ai:0 
R-y*-F7 3 e ttfmhQZftT^ZC ttft>fr2>o Ctl 
£14, COD E Cgf 1 T'^LfcXx-^XlfSS^ 
i/X^lca- K"f Sfc&lc^BStlTlT'So 
[0 0 4 7] rtSP/^X 1 0Of-??:Xf-^Xl/^X 
10 £7 3lcn— KL&l/^#t4LD=0i:3:oTl^S<D 
T\ X-r-*Xl1t$8«-feL'7*3M87 3 a<D-yj(DXtJ 

3 b<DA7J£«*&2*lSo 

[0 0 4 8] Xf-^X5:D- F-TS^ftCtiC OD E C 
SBi rtgPT*X-x-*Xn-K{I*f#l ££9, ctuc 
otDOR^- h 7 3 eOffiTJfe 1 t&So ORf- h7 
3 e©tii7Jl4-t:l^*¥fi87 3 b ©A^jM&K&^tl 
TV^So ^LT> CciM i:&SCi:T% -feU**^© 
7 3a©UJ;fc, t^b^CODECSilWOXf- 
20 £XlftffitfD F F3MS7 3 c ©DATDtCgMaSo t£o 
T, DF F3M87 3 ccO^a^^ATjC L K 1 a<DiL% 
1^517 ^fcXT-jiXD-Kfi§« 1 ICU X 
■x— * X««*«l&f SCt T* CODEC SB 1 rtSP© 
Xf-?Xlili?:Xf- JXUi^Xj 7 3 ten— F-rs 
ci:^T'#So 

[0 0 4 9] jSff^-^fr^rtgpi^X^IS'N 
cDT^-bXtcO^T^-TSo rt£Bl^7X*3MS'\<D7' 

so *-trX3MS8fc, «^{tfflHrt«l<^*7»-b^a9 

#13 8 lcov^T<D^a«a^-r So 

[0 0 5 0] 1271*. ft#{fcffllrt^l^X*7*-feX# 
©O— gP^-T7a-y ^7 0T$)So flMfffcffliJrtgBL'v'X 
£ 7 ? -b X#gg 8 e> « 3 0<D rtg|5 ~7X ^ #S 7 cd£> 
<D L Dfl^ (LD2A1, LD2A2, LD2A3) t 
OEf^ (OE2AK OE2A2, OE2A3) i:*^ 
ifig^nSo cn5 6O0fifl4610'4XAANDy 
— h212a~212 f T'fte.nSo *fc> 4 AftAN 
40 D^-b 2 1 2 a~2 1 2 f <DXM*. U->*X^tb^ 
Ffl^A 1 > A 2, A 3t, WTfI^2 fF^Ifl^ 
6ct D M A A c k {§ ^ 27®no tt, RDfPf2 

2 tfr&SS. 

[0 0 5 1] $fc, 7KbX2 4li7KUXf3-^2 
1 ltC-^A6>tl, Ixv'X^-bL/^ hff^A 1 , A 2, A 

3 tmfflimA 1 2 3tA^^t^nSo 08 li. 7Kb 

xx3-^AtU7jto^^^-rKa<i*T-feSo 

ffiS8ati. 7HbXt, lx->*x^fiJti^Ti:, U^*X 
^tbi'H^A 1, A 2 x A 3i:*iJ'«I<i^A 1 23t 
so *^M?ni.c TKUXT J n- : Jf2 1 Itt, A77?n 
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Tz7 F UXK*f LTxn- K«^*flFiaW*. «l*tf » 
7FbX#2<9ig-&H\ Vm ! i%k 1 , A 

2, A3«nfno, i, o. sifWi^A i 2 3 
AM £#&J;?&x3-Kmf tf'^^-^bi/x^f;: 

[0 0 5 2] H9fcANDy-h©lftS«iSW**"r. 

tBSKAffis b <Dmz, and?— 1-2123-212 

Mittf, L D 2 A 2 fix AltWT (WT{f#2 3) t 

aw»#a*»6oi l iFRie^ 6ct, d m a a c k 2 7 

On o t k©Ha8[T*5Cfc*^UT</-»So •?" Lt> 
ANDf-h 2 1 2 a (DtB^Jfeli, O R-7*- h 7 5 b© 

[0 0 5 3] B7tart*« 1 0te2O©)^ 

-rXx— ^^77 2 1 3, 2 1 4^LTT-if/U 

2 Hcg^ftlSo h^Xf- 2 1 3 «X— 
?/U2 1 £A7Ji:U rt95/sx l 0%/±!7Jh-f S F-x 
YXx- WVy:7 7T% (A123*WTf^23*I 
f?@ISfr 6 0fFRTflH?6 c) = 1 ©fc#K:|*3«&HX 1 0 

[0 0 5 4] Ift, h7^Xf-b^777 2 1 4li, 

f-7-l'Xf-h/ i i777T\ (Al 23*RDi^22 
*S8f§MHJB&fre>©fFnJ{I#6 c) = 1 ©fcSKx— 
X2 l?;K7f7U (A12 3*RDfi§2 2*l# 

[0 0 5 5] &tC, Iff- £AX A^rtglS l^X£^ 
®fcS^jit?^fO»l^tCOV^Tltt^-r«o BIOS, Hi 

•x- * / sx * e rta? u ->*x # #a»c« # iity^r ©»ff 

7 1 U £P>lC?3Htx— ?/U3 0*r> 

[0 0 5 6] ®(£x— ^/W2 0©^XvX£W\ x— 
?MX2 HC#£i£^x— £%ffi7DU RDf§2 2 = 
0, WTf^23=K 7KW24 = 01 (2itgS0 

a, mix-* Affile 2 1 o^o^RHE^e ctio 

t&O. WA I T{!*§2 5te 1 £&S 0 
[0 0 5 7] LfctfoT^ AX^X*^©-^?;^ 
RD<I§2 2, WTI^23, 7HU 
X2 4Cl^i;fiI*ffi7rf S 0 LD2Al=0frO 
LD3 A 1 =0<Dfci6. 3-?>KU->*X^7 l^OLD 

</\> h5^f-M7772 1 3t.OFFOHT$ 

[0 0 5 8] 3fc©-9-W*JbT»*4HWP#&6ttS 1 ttfgi: 
&S©T% !J<gix-*AtB7J#g2 1 0 'MOWfHS^ 6 
c(i 1 tftZo Cftlc£K>. h7^f-h/^77 2 
1 3#F^/SX 1 0^f-?;U2 1 ©ffitcF^ 
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So 

[0 0 5 9] LD2Al = li:%!), ORf - 1- 

7 5 atBTjli 1 3T>KI/->*X^OLD(ilt 
t-f^^OiiOCLKl a©ji'^±^t)mcrt 
gfl/SX 1 0©tet"£fc>^:3^>Fl^X*'MD§t&# 

I Tf^=0i:%^ ^Xvx^tiWA I T#<g2pC,J3& 

tBtiio 3?yFb->'x?7 i A^©gj*ajut, mm 

lcnt>tl^,t)\ L D 2 A 1 <DRt>K) fcO E 2 A 1 # 1 £ 
10 £9, F7-rxf-F^y77 2 1 3©{^t>0tCh^-r 

xf-F^7772 i AftY^^zrvrntis.** 

[0 0 6 0] ^tc, ffij^x-^/^Xi:?rF^x-^/^X<D 

7**X#m&Lfc«i=?©K]{t*^ 5 y^%jRtH-p* 
So Itf-^nX2 0A^rtgPU> f X^#e7tCT^ 
^X^I£^fcB#(cSEfc:ttF*fx— ^;W3 0frf.O7^t 
Xtf&tK fW*#86©#!B»*S 2te*Sfc*«\ WA 

1 Ti§ 2 5 1 Ztiitl? 5©T\ ®^X-^^X 2 0 
fij£D/SXvX£l±WA I T-TSo 

20 [0 0 6 1] f Lt, &©1^*;WcTSSWMMS6H:S 
Ottfgfc&t^ *©&©+^*;bfcTIW?#»6«:S 1 
ttfgfc&So t?T, lif- ^U2 0ffl!l©rtSPl^ 
X^^f57^MDT^-bX*^Tt3n, 2-e.fcWA I Tffi^f 

2 5 = 0i:*5Ci:T"/U?7x?©WA I T#8¥R&£ft 

So 

[0 0 6 2] ffiHIix— ^/U2 0©AXVX£i:flM§x 

-^;U3 0©/sx^x*tf|W]^cF l ga$ui/*x£#S7 

fr£S I^^tU HHtx— ^;U2 0»CT^-teX# 
30 |«F£tU ^OWA I T{f4f 2 5 = 0#tB7j£*XSo * L 
T, &©-9">f'*;Wc*3^T s ottSg^&D. cct'SHS 
f-?/U2 0©$5>^:ST^-feXS5t<A^V^P){=:\ 
*©&©1M*A'TS 2tt«i:ft!K Rfr-3»/U3 

2 0©MX*-< £ PJBf fc p*gg|5 U->*7 2 ^fig 7 ^©7 ^ -tr X 

x- * tf-Soa* 0 3 ct v», 

[0 0 6 3] — 7}> fiff f-*/W3 OH^ftrtWUS? 
X*¥S 7*7 «F*x-*Affl73* 
40 g3 0 0%ffll\ ±E"eKWLfc<Di:^<ra*fctT3 0 
fe/-£U if LD2AK LD2A2, LD2A3, R 
lfOE2Al, OE2A2, OE2A3 <Dftt> K> K|B|«& 
©f^LD3AK LD3A2, LD3A3> TkXSO E 
3A 1, OE3A2, OE3A3^ML« cn^OS 
ffiflcti. ?nfnORy-F7 4a~7 4c, 7 5a~ 
7 5 c©&7— 73©A?Jt&So 

[0 0 6 4] JJLhSMBLfc«J:dK*»W©CODE Cg 
rtgi5L'v ? X^^|§'\(D7'^-trX©fc46©WfflOA 
m*¥IS^^< LfcMl&t Lfco CtltcJ:0> CODE 
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y-^tciKfti) ii £#T£5 0 
[0 0 6 5] ^fgB^cDCODEC^X^AfCOV^ 
TUJS^-rSo El 2tiC0DEC->7fA<0SI@t$ 
5„ CODECv-X^AUi, ~>**;bx-*£:t?F#{t: 

its Am^jas^T3^{t5aa¥e4 o oi, t?*t 

50 0t, ?5Ht{t;$£UI#© 4 o 0 $fe««^fl:ffia#IS 

so omm>k'ftoftu\s*Jz.zm'®^&i oot, 10 

0£, f^y^^f-^^^'J 1 1 Oi:rtgl?U^X^SiJ 
»g7 0 0 tcDfflWZ'il? DM A C3MS 100t, 

[0 0 6 6] ll?, *^©CODEC'>7fAO^ 

^<t;Mii¥iS4 oot. mmtmm^® soot, p^sp 
ixi?x^M'#^ig7 o o ttt. ±mr-mwvrcc o d e 

A«ifci^<ocoDE cv'XxAaco^-ciBB.E-r 20 

5o 

[ 0 0 6 7 ] ^tc, C O D E C ^XxA^U^! 

(Dnm<DBmic-2^Tmw-? % a 113a, codec 

v-X-rA<D:7ny ^I^T&^o C O D E C v-X^-Mi C 
0DEC8I1 DMAC3MS1 0 0 Wmt^V 
1 10aL CPU120t> ^-("^tU 1 3 
Oi, I/0¥SI4 0L fr6i*Jtl«. CPU1 
2 0 fc^-fy^D 1 3 0 £ 1 /03M81 4 0 
Xfi>;W 1 5 OfCg^LTV^o Scfc, I/OfSl so 
40 ti, RS232C I/FHlt Disk I 
/F142fc, Ethernet I/F14 3t*^ 

[0 0 6 8] CCTN RS 2 3 2C I/F14 1S3 

XfAWU-?»t5o Disk I/FI4 

2«, Di s kStBfcffittSn, wr-**E«-r* 

fc46tcffl^P,n5o Ethernet I/F143 
Ethernet tjg^ft, HHt-r— £&5VHi 

*. ->Xf A/U l 5 0ti7KbX;Ui:, x- 

[0 0 6 9] ^tc, *«tf^©©SBRfco^THtti¥i-r 
5c 1 1 0 a«2#- hy-^'JT'feo 

t, an <D#-bim»7 s -*'*x2 otssau ^2 

Mi->XxA/SX 1 5 OKj&Bg-rSo CPU1 2 

S*»E*abfcD»*3i^9-rsci:36i«T*So DM 
ACfSi 0 0(iiii^-r-^^X2 OlcS^-T^o 
[0 0 7 0] CODEC SSI 1 <DBf£-r— £ AfcB?J#S so 
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2 1 OfflUi* i§f-$/U2 otcg^n^o cod 
ECSIl ©*rH§-r-*AtfJ2)¥S3 0 Offllli. W^t* 

-?^xt'65*\ cnii-yx-rA/^x i 5 oicmm? 

50 CODE CSS 1 <DS0<^-r— £©$kjM{±DM A C# 

51 00 TfrV\ flF§-r-*<D$i&M: C P U 1 2 0 
^(CJ:oTfft)ft5o CPU 1 2 0©fft^tc<i:5te3£U 
-hliDMAC¥Sl 0 0<Dmi£U-h£l£%LVTl±% 
frlcm^£>\ J P E G (DM®?— £?3^Mt£«fcoT "f— 
*«*W-a*:/.h3 < teztztb, CPUl 2 0 cDfSH^c «fc 

[0 0 7 1] RDI^2 2, WTI§2 3, WA I Tfit 
§25, DM A R e q 2 6 , ^tUC D M A A c Mt 
*§2 7(iDMAC#ai 0 OlcW.&t£m-? 5o 7*— 
X2 1 hTYVT. AX 2 4 teSifg-r— 2 0Of- 

^Axastr Kbx/^xgpic^-r^o cpui 20*^ 

£>DMA C¥I5 1 0 C\&DMAX£— r-d^t 12 0a 
W&<E>tl. DMA C#|g 1 0 OfrZC P U 1 2 O^liffl 

o&^g*<i§ i o oatf^ns, 

[0 0 7 2] 3c7c, DMACfgl 0 0 (ii®^^ ^ 'J # 
Si 1 0 atcT^-feX-rSfctfXOT KU-X^fifcU W 
Sr-^;U2 0%fflCTiiH»yt>J#ai 1 0 alcjg 
5c DMACfglOOliCODECgllOPl 
8PUS>X$r<D7KUX (2 b i t) SrtodcU Itf- 
O^riiUT CODE Cil 1 {CiM3„ 

[0 0 7 3] g-fc, DMACfgl 0 0 tC<t OSiflM * 
U#g§ 1 1 0 a*->P.gg*a$tlfciffl«'r— MfiR-r 
-^;U2 0<Of-^U2 l^ICTCODECgl 

l^Wo CODECSMlfre.ffl^nfcWi^ 
-^(iDMACfgl 0 O^frJflfO&tT'-r— ^/U2 

l*51CTH«**'J#8l 1 0 a{c3£P,n»^JA3;ft 

5o dma cfgi o oimmt^v^mi l o a^e> 
DMAcfai o otcj^rstft^sg^si^mu ^tuc 

fi£V>»fl*U 2£tCDMAC¥Sl 0 OOXf-^X^ 
iS^^^rU^Sl l 0 atc#£&465<fc-M;:&oT^ 

[0 0 7 4] i^tc. CODE CSBlOD^^-^cDW 

*eto^TSiwr*o codec^i no^f-^ 

X<|iJ<DDMA R e qfi§3 6%C PU 1 2 OKjft-rSfJ 
D&&g#{I^£:LTffi5o DMACfSlOOtfCO 
DEC81 1 ODrn-TVKl^X* 7 1 «caH§ft#® 5 «D 

-^AW*¥l53 0 0{i:DMAReqffl§3 6=l i:"T 
5c CtlA^C P U 1 2 0K»J<3&#g#i:LT}i*n£ 
n, CPUl 2 0fifiJt)3i^%ec-r o fLT, l>J0ii 
SVJaS;l/— PU 1 2 Oli^-l'y^^'J 1 3 0 

**»(#tiJU CPUl 2 0ttv'XfA/ i ! 
X150^raUT. CODECgtllcWff-^?:! 

[0 0 7 5] CtltCi K> DMA R e q®#3 6 = 0 tte 
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5cpui2 o^<Dm9&frm&im<o wanic * 
o»cpui2.o «, fj *> i&*«Bi;i/— va* e> y 

©flttftfcWf SCPU 1 2 CXDa&illi. »J»)&»;1/— 
yrt^x *-f>^y l 3 Ofr&^-r— **n— H 
U CODECSIHCXhTU iiJOii*;!/— ^>* ,> 

C P U 1 2 0tc£oTft}§£:(4&£&l/\, 
[0 0 7 6] 01 4«, PHt^-ty F*9<DDMA C<Dfztb 

&o Sc-tcpu i 2 otfafiM^y^s 1 1 o a^<om 

fe(DT KUX (OSftfe) icSDMACfgl 0 0^ 
^B©***»*aty 0 DMACfgl 0 014 

iS^Hl 1 1«ME»UU It^t'Jfgl lOatC 
ODE CSHl k©F^TDMA|gaiJ£ia*fT5o 

57Fux*3?ry>^i i i h^mmhr^io^m 

1 1 2*«#fflU DMACaSSaa*S3o 
[0 0 7 7] ^SOSSJtctiDMA CnwK 1 1 1 
a*<**. C*U4DMAC¥I2l 0 0©itt4)BIL, 
X s - ^Ie^ (ii^t'JfSl 10a^f,CODEC8 

iia, coDEcatBi^ftiaifc^ty* 

Si 1 Oa^) . DMACSl^ffjt, y7>V—*>=i— 
;K y ^-V/b^g^tiTl/^o DMACnvvKl 1 

■pcg^TKwi i 1 1>, sssoatiiEjjs-r^* 

/Whftlllc, 4#@©fgt4CODEC2£Bl ©A 

* 1 1 1 dT'$5, 

[0 0 7 8] £P>lC 5#g©fgt4CODE CSI 1 <D 
37yHi/^^7 ltc^&ty^tffiT'fcSrivvK 
1 1 1 eT*&3„ 6#@©ilt4vX*Lfdifr&^-ri 1 
If, 7#gcDS§«DMA C3MS 1 0 OOXf- *X4 

• ^jAtf^tia^^^ey^lS 1 1 0aO7Kl/XT*fc§ 
Xx-£X»£i£^?cl 1 1 g, 8#g©fil4y>^ 1 
1 1 hTfeSo 

[0 0 7 9] JPEG^ 8 x 8®fR©7£i-y^4 
{trT&o ?CT* 1 [°l<DDMA^{u^r8 x 8iS^©^"n 

•y* i jij-rato-ssitaBBik-rskffisfijTSfeSo ^^t* 
ftrsttj*. smcDT-zm.&mfii&mtmmc 1 a 

©DMA Cffltffltft^fg^C P U 1 2 0K<fcoTaGM 
1 0 a«f{C^i&£*&A/e*3<o CPU 1 2 
014, DMAC#ai0 0A£OX?-hi§l 20a% 
HcU DMA C#gl 0 0fCX£ — h^JgjjVr^c D 
MAC^Sl 0 0ttB«**y=Mft 1 1 0 a©0#ifc4: 
OWHOfc-frSBl 1 l^Sr^m-Tc 
[0 0 8 0] S-T, DMAC3?>K1 1 1 a*mtS 0 
DMACavyFl 1 1 atiCODECgfil fr&O-r 
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-^ClfciQ:oTI,>5©^ feJi5t7KUXl 1 1 b t 
te^WhlSl 1 1 cfc48?*mU DMACfSl 0 
OrtSBCl^X^C-tr-y h-f 3 C 

[00 8 1]^(C, CODECgIldA7^-^^ 
X*7 2fc#t&t?^£ffi4S!#-ttiL ; e©{I47 f — 
X 2 1 IcttJ^U R Dfl*§2 2%0. WT{I*§2 3% 

Is TKbX{1^2 4 41 0 (2it£S0 tU CODE 
CSI 1 ©/^^-^l^X* 7 2tC/*7J* — $ 1 1 1 

10 [0 0 8 2] ^icaYVFl 1 1 e^ttlU 4#§ 
©f§ i: PH^lc CODE CSB 1 On^yKl/^X? 7 1 

1 1 etc -try h£*lTV->3ffi(i> CODECgIl©8 
^§#®5 4X£-h£-li&3 
[0 0 8 3] CtllcitlCODECSil^I^te 
DMA C3^gl 0 014DMA R e qfl^2 62^ lie 
&3©4f#0 0 DMAReqf§26tfllC*oft^ 
DMACfg 1 0 Oltmmy'— *!*7.<D7 KUXMXK 
B«***'J¥®1 1 0 a©#£j£^ft:r Kl^x^rUlU 
20 CODEC Hut 1 fc^f LTJ4 R Dff-^- 2 2 = 1 > WTff 
^23 = 0, DMA A c HI^2 7 = 1 *&J3ir2, 0 * 
LT, fS^L/ciUffx-^^COD E Cgl 1 *>">£> 7*— 
^;U2 ltaj*?^ HflM^&y^gl lOalcg 
5. DMACfSl OOtiCODE C^fi 1 ©W 

AITlf 2 5^HU Ctl^OOtSKHfc^^'J 
#©1 1 0 a(C7 r -^^X2 l±Or-^t^WM 

[0 0 8 4] CO-T— *1E3£*4ri*nolEig/W h£5U 

1 i c*jtja-r«ST»oisro i^t»3gL^x.f=e», d 

30 MACffSl 0 014. £f\ 7X^1 1 1 f<D{ifr&K# 
Hitto &V">T, CODECgllCjttLT, R Dff^f 

2 2= K WTff 23 = 0, 7 KUX2 4= 1 1 (2 
jIIS) SrtH^U CODEC¥gl<DXf-?Xl/->*X 
£ 7 3 $:Bx#-£ti-fo CCTM*l±iLfcfiIi:vX^{i©A 

[0 0 8 5] DMA C3MS 1 0 0t4'J >^ 1 1 1 h%m 

ty„ #:*c s DMAC#a»i*MM§<E>y:/* l l l h«R 
40 *HiU 'Jyi' 1 1 1 h^2tl0^gl 1 2 4 
R*, H«l*«S*ff?o 12-11 5CD5&S 

DMAC^ISl 0 0(4^^1 1 6 4»! 
tJo C©^iODMAC37i/F <B7Jvt±-f) (4 TD 
MACff±J 1&(DT\ DMAC3MS1 0 0 t4fij K> V 
^XXUf^KCU C P U 1 2 0K*fLI"J9&#4 
AHt, DMAC©»fW»t>-DfcCfc*ififc]U 16ft4 

ffitr-s-o 

[0 0 8 6] CODEC i'XrAiDS 2 O^fiS© 

JKSItO^TBtW^rs. E31 5 (4s m2©HSgc0^ffi4 
so ^tCODECi/Xf^D'y^iT^^o ^lO* 
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giJ(DDMAC¥Sl 0 1 *me>nt^5o CCT% I 

£/^X{M<DDM A tOV^TffiWtSo 

[0 0 8 7] DM A C#@ 10 1(t CODE C^S 1 
<DFm-T-Z^7sm<DR Df8^3 2 fc, WT<|§3 3t 
7Kl/X34^^t«n o CODECgllW 
^■r— ^/U3 0©r-^;U3 1 liDMACfgl 0 

1 t&ffiLT^2>o DMACfSlOlli, CODEC 
SB IOWA I T«^3 5*XJl?Z>o 2£tcC0DE 
C8Ilfr6DMAC¥Sl 0 l^DMAd'J^xXf 
S§t$^DMA R e qfM^3 6#*8c$c£tU DMAC 
¥81 0 lij^CODECailAttDMAttRHifT 
DMAA c kl§3 7^SjgK*nTV>5o 

[0088] ££&C. DMA Cfgl 0 1 «\ i^X^A 
MX 1 5 OtfeSILt^o CtUCj: 0 C P U 1 2 0 
i^DMACfgl 0 1 Oft^U^X*^Z^-tzXt"S 
Ct^RlftEfcat). frODMACfaiOl^Xfi* 

mx i 5 o^lt^^^^u i 3 otcr^-t?x*rs 

e££>pJ#6£&S 0 CPU120*5DMAC?glO 
1 ^ttDMA*e»2-&*fcft<DDMA CX^- MS^t 
12 0bi?8«StiT^5o DMAC¥Sl0 1fr6C 
PU12 0^ CPU 1 2 0fc*fr*W03&*H*« 
#10 1 atf»«*tlT^S 0 

[0 0 8 9] *>f>;**U£*iA;£ttT^*ra# 

f»^CODECgilT*IfU M^tUfaic 

tstt-rsa^tcov^TK^rso £f\ c pu 1 2 0 
^>r>^*u 1 3 ocM^nTt^^f-^o 

■ft&T F bX i: 7 s Xttttltt DMAC^g 

1 0 KDflS^X^rtat^o fOfDMACX^ 
— MI^ 1 2 0 b£: 1 £LT> DMACfSlOlW 
^-h^«o DMAC¥Sl0 1tt, ^>XfA;Ul 
5 0&m&LT*«{>**:V 1 3 0O7KU7ctD«ff 

ti-IDM A C¥S l 0 1 famzfefflZftZo ' 
[0 0 9 0] ±IE5Q ! iIi:MtTLT, CPU 120 

aift^t'Jfgl 1 0 a^DMAC¥Sl 0 0<Dtc&> 
(D^mom^Wt^tSo ^LT, DMA CX^ — h 
{f-5§ 1 2 0 a£r 1 t LTDMA C#IS 1 0 OJ&fiffirT 
So DMAC¥I51 0 OBtt^l 
^fc J; ?tct^f§*cfi£oTC ODE Cgll Ort85l/y 
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Japanese Publication number : 09-284138 A 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] In the CODEC equipment which performs the information compression of 
digital data, and elongation A coding means to encode said digital data and to compress 
into code data, A decryption means to decrypt said code data and to elongate to decode 
data, and digital one / decode data I/O means which controls the input of said digital 
data, or the output of said decode data, A code data I/O means to perform control of the 
input of said code data, or an output, An internal register means to perform control of 
said coding means or said decryption means through the internal bus which connects 
said digital one / decode data I/O means, and said code data I/O means, A coding side 
internal register access means to access from said digital one / decode data I/O means to 
said internal register means, A decryption side internal register access means to access 
from said code data I/O means to said internal register means, It is CODEC equipment 
characterized by having a mediation means to arbitrate when said coding side internal 
register access means and said decryption side internal register access means compete 
at the time of the access activation to said internal register means. 
[Claim 2] Said CODEC equipment is CODEC equipment according to claim 1 
characterized by being mounted on a single integrated circuit. 

[Claim 3] In the CODEC system which performs the information compression of digital 
data, and elongation A coding processing means to encode said digital data, to compress 
into code data, and to perform radial transfer, A decryption processing means to decrypt 
said code data, to elongate to decode data, and to perform radial transfer, The internal 
register control means which performs control of said coding processing means or said 
decryption processing means, In case data transfer is performed by the digital data 
memory which stores said digital data, and said coding processing means or said 
decryption processing means and said digital data memory The CODEC system 
characterized by having a direct-memory-access-control means to perform control with 
said digital data memory and said internal register control means. 
[Claim 4] said 2nd direct-memory-access-control means which controls said 1st 
direct-memory-access-control means which controls an image memory means by which 
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said direct-memory-access-control means is said digital memory, and said internal 
register control means, and the main memory which is said digital memory and said 
internal register control means - since the CODEC system according to claim 3 
characterized by being constituted. 

[Claim 5] Said CODEC system is a CODEC system according to claim 3 characterized 
by being mounted on a single integrated circuit. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the CODEC equipment and 
the CODEC system which perform the information compression of digital data, and 
elongation in CODEC equipment and a CODEC system. 
[0002] 

[Description of the Prior Art] Especially image data has the huge amount of data as 
digital data. For example, if the color picture of A4 paper size is expressed by 3300x4650 
pixels and red, blue, and three green colors express each pixel by 8 bits per color, it will 
become the amount of data of about 46 MByte (s). Many locations will be occupied if 
storage means, such as semiconductor memory and a magnetic disk, are made to 
memorize a vast quantity of such data. Moreover, when image data is transmitted to 
another equipment from a certain equipment, there is a trouble that transmission takes 
time amount. 

[0003] Then, encoding an image using an algorithm whose amount of data generally 
removes the redundancy which image data has and decreases is performed. And image 
data is reproduced by memorizing, transmitting and decrypting the encoded code data. 
In order to realize such coding and a decryption, coding equipment and decryption 
equipment (below, coding equipment and decryption equipment will be collectively 
called CODEC equipment) are used. 

[0004] On the other hand, image data has more amount of data than code data. For this 
reason, CODEC equipment is preparing the input/output port which became 
independent to image data and code data, in order to transmit image data efficiently. 
That is, image data is connected to the port for image data of CODEC equipment 
through an image data bus. Moreover, code data is connected to the port for code data of 
CODEC equipment through a sign data bus. Thus, by preparing independent 
input/output port, image data and code data do not interfere and coding or decryption 
processing of a high throughput is attained. 

[0005] Furthermore, it is necessary to give some parameters to CODEC equipment in 
the case of coding of image data, or a decryption. A parameter has distinction of the 
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width of face of image data, height, a color picture, or a monochrome grayscale image, 
distinction of coding / decryption algorithm, etc. These parameters are held at the 
internal register in CODEC equipment. Moreover, CODEC equipment generates the 
statuses, such as existence of error generating, and a count of the amount of data, as a 
result of coding or a decryption. This status is also held at the internal register in 
CODEC equipment. 

[0006] And CPU is performing writing of a parameter, and read-out of the status, and 
performs coding or decryption processing of image data. For this reason, a means to 
access an internal register from CPU is needed. 

[0007] Drawing 16 is drawing showing the connection configuration of the internal 
register of conventional CODEC equipment, and memory. It connects by image memory 
110a and image data bus 20a, and CODEC equipment la is connected by coding 
memory 130a and sign data bus 30a. Moreover, internal register 7a in CODEC 
equipment la is connected by CPU 120a and bus 10a for internal register access. 
[0008] It is the data sheet full color picture compression expanding LSI of for example, 
Kawasaki Steel Corp. as a thing with such a configuration. There is KL five A71003. 
Outputting and inputting sign data bus 30a from a host data bus, about bus 10a for 
internal register access, it outputs by this LSI and inputs through MP bus for control, 
outputting and inputting image data bus 20a from an image data bus. 
[0009] Moreover, as another example, there is MD36059X of Fuji film micro device 
incorporated company. This LSI outputs and inputs image data bus 20a through a 
pixel-data I/F bus, sign data bus 30a is outputted and inputted through a code data I/F 
bus, and access to bus 10a for internal register access is performed through a host I/F 
bus. 

[0010] Thus, the configuration in which an image data bus, a sign data bus, and three 
buses called the access path for internal registers are connected to CODEC equipment 
is taken. Moreover, generally in the CODEC system which realized improvement in the 
speed of coding/decryption processing using above CODEC equipment, Direct Memory 
Access (hereafter referred to as DMA.) is used for an image data transfer. Drawing 17 is 
the conventional example of the CODEC system in the case of using DMA for an image 
data transfer. 

[001 1] In this case, internal register 7a is accessed through CPUl20a to bus 10a for 
internal register access at the time of coding. And by the coding demand of internal 
register 7a, direct-memory-access-control means (it is hereafter called DMAC means.) 
100a generates address 24a to compensate for a format of image data, and sends it to 
image memory 110a. Moreover, image memory 110a reads image data 21a applicable to 
address 24a which received, and sends it to CODEC equipment la. And it encodes by 
CODEC equipment la, and image data 21a is outputted as code data 31a. 
[0012] Moreover, although not shown by a diagram, when it is a decryption, similarly, a 
DMAC means generates the address to compensate for a format of code data, and sends 
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it to sign memory. From the corresponding address, sign memory reads code data and 
sends it to CODEC equipment through a sign data bus. And code data is decrypted with 
CODEC equipment and outputted as image data. 

[0013] On the other hand, DMAC means 100a is programmed by CPUl20a. And one 
transfer of image data 21a by DMAC means 100a is a transfer of a part of image data 
21a. Therefore, after a DMA transfer, CPUl20a accesses internal register 7of CODEC 
equipment la a, initializes CODEC equipment la and DMAC means 100a (they are 
specifically inspection of a status register, resetting of a parameter, and the recurrence 
line of a command), and performs a DMA transfer again. It notifies to CPU120a by 
applying interruption to CPU 120a from DMAC means 100a at the time of DMA transfer 
completion. A transfer of the whole image data is attained by repeating this actuation. 
[0014] 

[Problem(s) to be Solved by the Invention] However, as the 3rd port for access to an 
internal register, besides the 8 bits * 32 bits data bus, it read and the bus for internal 
register access was formed as control signals, such as writing and WAIT, with the 
conventional CODEC equipment explained by drawing 16 . For this reason, a signal 
number increases, and when CODEC equipment is mounted using an integrated circuit, 
the number of I/O pins will increase. Consequently, it was forced the increment in a chip 
size, or adoption of a package with many pins, and had become the cause of a cost rise. 
[0015] Moreover, in the conventional CODEC system explained by drawing 17 , CPU 
conducted setup of a DMAC means, setup of CODEC equipment, and inspection, at the 
time of DMA transfer completion, CPU was interrupted and the notice was performed. 
Since the DMA transfer of image data was performed by repeating such actuation, 
pretreatment and after treatment of CPU accompanying a DMA transfer needed to be 
repeated. Therefore, the degradation of an image data transfer became a cause and was 
reducing the engine performance of coding/decryption processing of image data. 
[0016] This invention is made in view of such a point, and it aims at offering the 
CODEC equipment which can reduce the number of I/O pins. Moreover, other purposes 
of this invention are to offer the CODEC equipment which can reduce the number of 
pads of an integrated circuit, and the number of pins of the package for integrated 
circuits. 

[0017] Furthermore, other purposes of this invention are to offer the CODEC system 
which raises the processing engine performance of coding and a decryption. Moreover, 
other purposes of this invention are to offer the CODEC system which can reduce the 
number of pads of an integrated circuit, and the number of pins of the package for 
integrated circuits. 
[0018] 

[Means for Solving the Problem] In the CODEC equipment which performs the 
information compression of digital data, and elongation in order to solve the 
above-mentioned technical problem in this invention A coding means to encode said 
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digital data and to compress into code data, A decryption means to decrypt said code 
data and to elongate to decode data, and digital one / decode data I/O means which 
controls the input of said digital data, or the output of said decode data, A code data I/O 
means to perform control of the input of said code data, or an output, An internal 
register means to perform control of said coding means or said decryption means 
through the internal bus which connects said digital one / decode data I/O means, and 
said code data I/O means, A coding side internal register access means to access from 
said digital one / decode data I/O means to said internal register means, A decryption 
side internal register access means to access from said code data I/O means to said 
internal register means, When said coding side internal register access means and said 
decryption side internal register access means compete at the time of the access 
activation to said internal register means, the CODEC equipment characterized by 
having a mediation means to arbitrate is offered. 

[0019] Here, a coding means encodes digital data and compresses it into code data. A 
decryption means decrypts code data and elongates it to decode data. Digital one / 
decode data I/O means controls the input of digital data, and the output of decode data. 
A code data I/O means performs control of the input of code data, and an output. An 
internal register means performs control of a coding means or a decryption means 
through an internal bus. A coding side internal register access means is accessed from 
digital one / decode data I/O means to an internal register means. A decryption side 
internal register access means is accessed from a code data I/O means to an internal 
register means. A mediation means arbitrates, when access to an internal register 
means competes. 

[0020] Moreover, it sets to the CODEC system which performs the information 
compression of digital data, and elongation. A coding processing means to encode said 
digital data, to compress into code data, and to perform radial transfer, A decryption 
processing means to decrypt said code data, to elongate to decode data, and to perform 
radial transfer, The internal register control means which performs control of said 
coding processing means or said decryption processing means, In case data transfer is 
performed by the digital data memory which stores said digital data, and said coding 
processing means or said decryption processing means and said digital data memory 
The CODEC system characterized by having a direct-memory-access-control means to 
perform control with said digital data memory and said internal register control means 
is offered. 

[0021] Here, a coding processing means encodes digital data, compresses it into code 
data, and performs radial transfer. Code data is decrypted, it elongates to decode data, 
and a decryption processing means performs radial transfer. An internal register 
control means performs control of a coding processing means or said decryption 
processing means. Digital data memory stores digital data. A 
direct-memory-access-control means performs control with digital data memory and an 
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internal register control means. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on a drawing. Drawing 1 is the principle Fig. of the principal part of 
CODEC equipment. A coding means 4 by which CODEC equipment encodes, and the 
decryption means 5 to decrypt, Digital one / decode data I/O means 200 which controls 
the input of digital data, the output of decode data, the input of the address, and I/O of 
control data, The code data I/O means 300 which controls I/O of code data, the input of 
the address, and I/O of control data, An internal register means 7 to perform control 
with the coding means 4 and the decryption means 5 through an internal bus 10, A 
coding side internal register access means 8 to access from a coding side to the internal 
register means 7, a mediation means 6 to arbitrate when it competes at the time of the 
access activation to a decryption side internal register access means 9 to access from a 
decryption side to the internal register means 7, and the internal register means 7 - 
since - it is constituted. 

[0023] Next, the CODEC equipment of this invention is explained about the gestalt of 
the concrete operation at the time of applying it, when image data is encoded / 
decrypted. Drawing 2 is the block diagram of CODEC equipment. First, the connection 
by the side of an image data bus is explained. 

[0024] Image data is connected to the image data I/O means 210 through the 16-bit data 
bus 21. In order to read data from CODEC equipment 1 to up to a data bus 21, the RD 
signal 22 is used. In order to write the data on a data bus 21 in CODEC equipment 1, 
the WT signal 23 is used. 

[0025] Moreover, the 2*bit address 24 specifies the CODEC equipment 1 interior's of 
data of data bus 21 read-out origin, or a writing place. When CODEC equipment 1 reads 
the WAIT signal 25 or writing does not respond immediately, what should be WAIT(ed) 
to the bus master by the side of the image data bus 20 (not shown in drawing 2 ) is 
notified. 

[0026] It is shown that the DMAReq signal 26 is in the condition that the image data 
I/O means 210 can input the image data which should be encoded at the time of coding, 
and it is shown at the time of a decryption that it is in the condition that the decrypted 
image data can be outputted. It is shown that the DMAC means (not shown in drawing 
2 ) has accessed the DMAAck signal 27 to the image data I/O means 210 as a DMA 
transfer of image data. 

[0027] Furthermore, the image data I/O means 210 is written in, supplies the data 
inputted from the data bus 21 to an internal bus 10 and the coding means 4, and, 
sometimes, outputs the value on an internal bus 10, and the output of the decryption 
means 5 in a data bus 21 at the time of read-out. 

[0028] Next, the connection by the side of a sign data bus is explained. In order to read 
data from CODEC equipment 1 to up to a data bus 31, the RD signal 32 is used. In order 
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to write the data on a data bus 31 in CODEC equipment 1, the WT signal 33 is used. 
[0029] Moreover, the 2*bit address 34 specifies the CODEC equipment 1 interior's of 
data of data bus 31 read-out origin, or a writing place. The WAIT signal 35 notifies what 
should be WAIT(ed) to the bus master by the side of the sign data bus 30 (not shown in 
drawing 2 ), when CODEC equipment 1 reads or writing does not respond immediately. 
The DMAReq signal 36 shows that it is in the condition that the code data I/O means 
300 can output code data at the time of coding, and it is shown that it is in the condition 
that code data can be inputted at the time of a decryption. It is shown that the DMAC 
means has accessed the DMAAck signal 37 to the code data I/O means 300 as a DMA 
transfer. 

[0030] Furthermore, at the time of writing, the code data I/O means 300 supplies the 
data inputted from the data bus 31 to an internal bus 10 and the decryption means 5, 
and outputs the value on an internal bus 10, and the output of the coding means 4 to a 
data bus 31 at the time of read-out. 

[0031] Moreover, to CODEC equipment 1, CLKla is supplied from the outside, and 
operates to it synchronizing with this. Furthermore, reset-signal Resetlb is also 
supplied from the exterior. Next, each configuration means is explained. The coding 
means 4 is Baseline proposed in JPEG (Joint Photographic Experts Group) as an 
international-standards-ized method of color still picture coding. The image data 
according to the coding method of System (basic method) is encoded. If the coding means 
4 is in the condition that image data can be inputted, it will notify that to the image 
data I/O means 210, and if code data is in the condition in which an output is possible, it 
will notify that to the code data I/O means 300. 

[0032] The decryption means 5 is JPEG. Baseline The image sign according to System is 
decrypted. If the decryption means 5 is in the condition in which the output of the image 
data which notified that to the code data I/O means 300, and was decrypted is possible if 
it is in the condition that code data can be inputted, it will notify that to the image data 
I/O means 210. 

[0033] Next, a mediation means is explained. The mediation means 6 consists of state 
machines with three conditions. And the image data I/O means 210 and the code data 
I/O means 300 give the demand signals 6a and 6b to the mediation means 6, 
respectively. 

[0034] On the other hand, from the mediation means 6, enabling signals 6c and 6d are 
given, respectively to the image data I/O means 210 and the code data I/O means 300. 
The condition of a state machine changes with this demand signal and enabling signal. 
Drawing 3 is drawing showing the state transition of a mediation means. 
[Stepl] The state machine of the mediation means 6 operates synchronizing with 
CLKla, and when it resets by Resetlb, it will be in SO condition. 

[Step2] If demand signal 6a from the image data I/O means 210 becomes one, the 
condition of a state machine will change to Si. 



7/19 



Japanese Publication number : 09-284138 A 



[Step3] After maintaining Si between one clock cycles condition, the condition of a state 
machine returns to SO. 

[Step4] As for a state machine, demand signal 6b from 0 and the code data I/O means 
300 will change in the S2 condition, if demand signal 6a from the image data I/O means 
210 becomes one. 

[Step5] After maintaining S2 between one clock cycles condition, the condition of a state 
machine returns to SO. 

[Step6] If the demand signals 6a and 6b of the image data I/O means 210 and the code 
data I/O means 300 all become zero in the case of SO condition, a state machine will 
maintain SO condition. 

[0035] Moreover, as for two enabling signals 6c and 6d, a value is decided by the 
condition of a state machine. For example, as for enabling-signal 6c given to the image 
data I/O means 210, it is set to 1 in Si condition, and is set to 0 in other conditions. 
Moreover, it is set to 1 in S2 condition, and 6d of enabling signals given to the code data 
I/O means 300 is set to 0 in other conditions. 

[0036] Next, an internal register means is explained. Drawing 4 is drawing showing the 
configuration of an internal register. The internal register means 7 consists of an 
internal register 70 and register drives 74 and 75. moreover, the internal register 70 — a 
command register 71, the parameter register 72, and a status register 73 — since - it is 
constituted. A command register 71, the parameter register 72, and a status register 73 
are connected to an internal bus 10 by each. 

[0037] Moreover, three internal registers 71, 72, and 73 are driven as resemble the 
register drive 74 which consists of the 2 input OR gates 74a-74e, respectively, and the 
register drive 75 which consists of the 2 input OR gates 75a-75c. Input signals, such as 
OE two Al and LD two Al, are explained later. 

[0038] A command register 71 can direct actuation/halt of the coding means 4, and 
actuation/halt of the decryption means 5 by a predetermined value being written in. The 
parameter register 72 is JPEG. Baseline It consists of table set up means 72c which sets 
up the parameter of scaling factor assignment means 72a which specifies the scaling 
factor value for making the multiplier of the quantization table used in the case of 
quantization / reverse quantization of System fluctuate, number storing means of pixels 
72b which stores the number of pixels which should be processed, and a quantization 
table and the table used in the case of Huffman coding. 

[0039] Scaling factor assignment means 72a is 3 bits, doubles 2 Ns of values of the 
criterion of a quantization table (value to which N interpreted 3 bits of scaling factor 
specification part 72a as the two's complement display), and uses them for processing of 
quantization (at the time of coding), and reverse quantization (at the time of decode). 
Furthermore, number storing means of pixels 72b stores the number of pixels which 
should be processed. 

[0040] Table set up means 72c is with the quantization table for the brightness 
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components (Y component of a YCrCb color space) of a color picture and Huffman-coding 
table which are contained inside the coding means 4 and the decryption means 5, the 
quantization table for color difference components (Cr component or Cb component of a 
YCrCb color space), and a Huffman-coding table, and specifies which is used. 
[0041] A status register 73 has the flag which shows the existence of the flag which 
shows processing termination of the coding means 4 or the decryption means 5, and the 
error detected with the coding means 4 or the decryption means 5, and the detail of an 
error. 

[0042] Next, the internal configuration of each register is explained. However, since the 
internal configuration of a parameter register is the same as the internal configuration 
of a command register, explanation is omitted. Drawing 5 is drawing showing the 1-bit 
circuit diagram of the arbitration of a command register. A command register 71 
consists of selector means 71a, DFF (D type flip-flop) means 71h, and tri-state buffer 
means 71c. 

[0043] The output of selector means 71a of 2 inputs is connected to D input of DFF 
means 71b. It connects with one input of selector means 71a, and the input of tri-state 
buffer means 71c, and Q output of DFF means 71b is further used also inside CODEC 
equipment 1. While will selector means 71a Accept it, and an input is connected to an 
internal bus 10. 

[0044] It is used as input selection of selector means 71a, and at the time of LD=1, at the 
time of LD=0, Q output value of DFF means 71b serves as an output of selector means 
71a, and, as for LD, the value of an internal bus 10 is supplied to D input of DFF means 
71b. Therefore, the value of an internal bus 10 can be written in DFF means 71b by 
being referred to as LD=1 in the case of the rising edge of CLKla of DFF means 71b. 
[0045] OE is connected to the output enable input of tri-state buffer means 71c. 
Therefore, if OE=l, the value latched to DFF means 71b can be outputted to an internal 
bus 10. If it becomes OE=0, tri-state buffer means 71c will be set to OFF (high 
impedance condition), and will not affect an internal bus 10. Resetlb is connected to the 
reset input of DFF means 71b. Thereby, a command register is reset at the time of reset. 
[0046] Next, the internal configuration of a status register is explained. Drawing 6 is 
drawing showing the 1-bit circuit diagram of the arbitration of a status register. It 
consists of two selector means 73a and 73b, DFF means 73c, 73d of tri-state buffer 
means, and OR-gate73e. It turns out that selector means 73a and OR-gate 73e are 
added in drawing 6 as compared with drawing 5 . Since the status information 
generated with CODEC equipment 1 is loaded to a register, these are installed. 
[0047] Since it is LD=0 when the data of an internal bus 10 are not loaded to a status 
register 73, from one input of selector means 73a, status information appears in the 
output of selector means 73a, and is supplied to the input of selector means 73b. 
[0048] When the status is loaded, a status load signal becomes 1 in the CODEC 
equipment 1 interior, and thereby, the output of OR-gate 73e is also set to 1. The output 
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of OR-gate 73e is connected to input selection of selector means 73b. And the output of 
selector means 73a, i.e., the status information of the CODEC equipment 1 interior, 
appears in D input of DFF means 73c by this being set to 1. Therefore, a status load 
signal can be set to 1 at the time of the rising edge of clocked into CLKla of DFF means 
73c, and the status information of the CODEC equipment 1 interior can be loaded to a 
status register 73 by supplying status information. 

[0049] Next, access to an internal register means from image data is explained. Access 
to an internal register means is performed by a coding side / decryption side internal 
register access means 8 and 9. Here, since the configuration of the coding side internal 
register access means 8 and the decryption side internal register access means 9 is the 
same, only the coding side internal register access means 8 is explained. 
[0050] Drawing 7 is the block diagram showing a part of coding side internal register 
access means. From the coding side internal register access means 8, LD signal (LD two 
Al, LD2A2, LD2 A3) and OE signal (OE two Al, OE2A2, OE2 A3) for three internal 
register means 7 are generated. These six signals are made in six 4 input AND gates 
212a-212f. Moreover, a 4 input AND gates [ 212a-212f ] input consists of the register 
select signals Al and A2, A3, the WT signal 23, enabling-signal 6c, not of the DMAAck 
signal 27, and an RD signal 22. 

[0051] Moreover, the address 24 is given to an address decoder 211 and the register 
select signals Al and A2, and A3 and a control signal A123 are generated. Drawing 8 is 
the table of truth value showing the input / output relation of an address decoder. 
Truth-table 8a consists of the address, register assignment, and A3 and a control signal 
A123. [ the register select signals Al and A2, and ] An address decoder 211 creates a 
decoding signal to the inputted address. For example, when the address is 2, the 
register select signals Al and A2 and a decoding signal with which 0, 1, 0, and a control 
signal A 123 are set to 1 by A3, respectively are assigned to a parameter register. 
[0052] The logical organization section of the AND gate is shown in drawing 9 . The 
table of logical organization section 8b shows AND gates [ 212a-212f ] logic and a 
connection place. It is shown as logic and a connection place that LD two A2 is the AND 
of Al, WT (WT signal 23), enabling-signal 6c from a mediation means, and not of the 
DMAAck signal 27. And the output destination change of AND-gate 212a is inputted 
into one side of OR-gate 75b. 

[0053] Moreover, in drawing 7 , an internal bus 10 is connected to a data bus 21 through 
two tri-state buffers 213 and 214. The tri-state buffer 213 is the tri-state buffer which 
considers a data bus 21 as an input and considers an internal bus 10 as an output, 
drives an internal bus 10 at the time of =(enabling- signal 6c from A123*WT signal 23* 
mediation circuit) 1, and does not drive it at the time of 0. 

[0054] Moreover, the tri-state buffer 214 is a tri-state buffer which considers an internal 
bus 10 as an input and considers a data bus 21 as an output, it drives a data bus 21 at 
the time of =(enabling-signal 6c from A123*RD signal 22* mediation circuit) 1, and does 
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not drive it at the time of =(enab ling- signal 6c from A123*RD signal 22* mediation 
circuit) 0, namely, serves as a high impedance. 

[0055] Next, the actuation when writing in an internal register means from an image 
data bus is explained. Drawing 10 is drawing showing the timing of operation when 
writing in an internal register means from an image data bus. Here, it shall write in a 
command register 71 and there shall not be read-out from the sign data bus 30 or 
write-in actuation further. 

[0056] The bus master of the image data bus 20 is written in a data bus 21, outputs data, 
and outputs the RD signal 22= 0, the WT signal 23= 1, and the address 24= 01 (binary 
number). Since six is inSmediation means 0 condition at this time, enabling- signal 6c to 
the image data I/O means 210 is set to 0, and the WAIT signal 25 is set to 1. 
[0057] Therefore, a bus master outputs the value as a data bus 21, the RD signal 22, the 
WT signal 23, and the address 24 also with the same following cycle. Moreover, for 
LD2A1=0 and LD3Al=0, LD signal to a command register 71 is also set to 0, and the 
writing to a register is not generated yet. The trrstate buffer 213 is also still OFF. 
[0058] Since six will be inSmediation means 1 condition in the following cycle, 
enabling-signal 6c to the image data I/O means 210 is set to 1. Thereby, the trrstate 
buffer 213 drives an internal bus 10 to the value of a data bus 21. 

[0059] Moreover, it is set to LD2A1=1 and an OR-gate 75a output is set to 1, LD of a 
command register is set to 1 and the value of an internal bus 10, i.e., the write-in value 
to a command register, is written in a command register 71 at the time of the standup of 
CLKla of the last of a cycle. Furthermore it is set to WAIT signal =0, and a bus master 
escapes from the WAIT status. Although read-out from a command register 71 is 
performed similarly, OE two Al is set to 1 instead of LD two Al, and the tri- state buffer 
214 will be in a drive condition instead of the tri-state buffer 213. 

[0060] Next, actuation when access of an image data bus and a sign data bus competes 
is explained. Drawing 1 1 is drawing showing timing of operation when access competes. 
Since the WAIT signal 25 outputs 1 when access is tried for the internal register means 
7 from the image data bus 20, there is already access from the sign data bus 30 and the 
condition of the mediation means 6 is in S2, the bus master by the side of the image 
data bus 20WAIT(s). 

[0061] And in the following cycle, six will be inSmediation means 0 condition, and six 
will be inSmediation means 1 condition in the following cycle. Therefore, access to the 
internal register means 7 by the side of the image data bus 20 is performed, and WAIT 
of a bus master is canceled by becoming the WAIT signal 25= 0 further. 
[0062] When the bus master of the image data bus 20 and the bus master of the sign 
data bus 30 try access to the internal register means 7 to coincidence, the condition of 
the mediation means 6 shifts to Si from SO, and the image data bus 20 side is allowed 
access, and the WAIT signal 25= 0 is outputted. And if it will be in SO condition in the 
following cycle and the further access request of the image data bus 20 cannot be found 
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here, it will be in S2 condition in the following cycle, and access of the sign data bus 30 
will be performed. Thus, since it is forbidden that access to the internal register means 
7 occurs in coincidence from two buses with the mediation means 6, data do not collide 
on an internal bus 10. 

[0063] On the other hand, when accessing the internal register means 7 from the sign 
data bus 30 side, it carries out completely the same with having explained above using 
the code data I/O means 300. however, a signal LD two Al, LD2A2, LD2 A3, and OE2 - 
the signal LD three Al same instead of Al, OE two A2, and OE2 A3, LD3A2, LD3 A3 
and OE three Al, OE3A2, and OE3 A3 - generating - these connection places - 
respectively the OR gates 74a-74c while will 75a*75c accept it and it becomes an 
input. 

[0064] As explained above, the CODEC equipment of this invention was considered as 
the configuration which abolished the I/O means of dedication for access to an internal 
register means. It is possible for this to reduce the number of pads of an integrated 
circuit and the number of pins of the package for integrated circuits which mount 
CODEC equipment. Therefore, the cost of an integrated circuit can be lowered and it 
can store in the package of fewer pins. 

[0065] Next, the CODEC system of this invention is explained. Drawing 12 is the 
principle Fig. of a CODEC system, a DMAC means 100 perform control with a coding 
processing means 400 a CODEC system encodes digital data and perform radial 
transfer, a decryption processing means 500 decrypt code data and perform radial 
transfer, the internal register control means 700 that performs control of the coding 
processing means 400 or the decryption processing means 500, the digital data memory 
110 which stores digital data, the digital data memory 110, and the internal register 
control means 700 - since - it is constituted. 

[0066] Here, the coding processing means 400, the decryption processing means 500, 
and the internal register control means 700 of a CODEC system of this invention 
generalize the internal configuration of the CODEC equipment explained above. 
Therefore, the gestalt of the following operations explains the CODEC system at the 
time of building a system using CODEC equipment 1. 

[0067] Next, the CODEC system of this invention is explained about the gestalt of the 
1st operation at the time of applying it, when image data is encoded / decrypted. 
Drawing 13 is the block diagram of a CODEC system, a CODEC system - CODEC 
equipment 1, the DMAC means 100, an image memory means, and 110 - a, CPU 120, 
main memory 130, and the I/O means 140 - since it is constituted. CPU120, main 
memory 130, and the I/O means 140 are connected to a system bus 150. Moreover, the 
I/O means 140 is RS232C. I/F141 and Disk I/F142 and Ethernet It consists of I/F143. 
[0068] Here, it is RS232C. There is I/F141 for connection with a console, and an operator 
operates this system using a console. Disk It connects with Disk equipment, and I/F142 
is used in order to record code data. Ethernet It connects with Ethernet, and I/F143 is 
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used in order to receive or transmit image data or code data. Moreover, a system bus 
150 consists of an address bus, a data bus, and a control bus. 

[0069] Next, connection of each configuration means is explained. Image memory means 
110a is 2 port memory, the 1st port is connected to the image data bus 20, and the 2nd 
port is connected to a system bus 150. Using the 2nd port, the contents of image memory 
means 110a can be read, it can write in, or CPU 120 can be carried out. The DMAC 
means 100 is connected to the image data bus 20. 

[0070] The image data I/O means 210 side of CODEC equipment 1 is connected to the 
image data bus 20. This is connected to a system bus 150 although the code data I/O 
means 300 side of CODEC equipment 1 is a sign data bus. The DMAC means 100 
performs the image data transfer of CODEC equipment 1, and a transfer of code data is 
performed by the instruction of CPU 120. Although the transfer rate by the instruction 
of CPU120 is far low as compared with the transfer rate of the DMAC means 100, since 
the amount of data becomes small enough by image data coding of JPEG, the transfer 
by the instruction of CPU120 is also enough for the application of an example. 
[0071] Direct continuation of the DMAAck signal 27 is carried out to the DMAC means 
100 at the RD signal 22, the WT signal 23, the WAIT signal 25, the DMAReq signal 26, 
and it. A data bus 21 and an address bus 24 are connected to the data bus section and 
the address bus section of the image data bus 20. DMA start signal 120a is sent to the 
DMAC means 100 from CPU 120, and interrupt request signal 100a is sent to CPU 120 
from the DMAC means 100. 

[0072] Moreover, the DMAC means 100 generates the address for accessing image 
memory means 110a, and sends it to image memory means 110a through the image 
data bus 20. Moreover, the DMAC means 100 generates the address (2 bits) of the 
internal register of CODEC equipment 1, and sends it to CODEC equipment 1 through 
the image data bus 20. 

[0073] Moreover, the image data read from image memory means 110a by the DMAC 
means 100 is sent to CODEC equipment 1 through the data bus 21 of the image data 
bus 20. The image data outputted from CODEC equipment 1 is sent and written in 
image memory means 110a through a data bus 21 under control of the DMAC means 
100. The DMAC means 100 reads the instruction word to the DMAC means 100 from 
image memory means 110a, operates according to it, and can write the status of the 
DMAC means 100 now in image memory means 110a further. 

[0074] Next, supply of the code data of CODEC equipment 1 is explained. The DMAReq 
signal 36 by the side of the sign data bus of CODEC equipment 1 is used as an interrupt 
request signal over CPU 120. If the DMAC means 100 directs the start of the decryption 
means 5 to the command register 71 of CODEC equipment 1, the decryption means 5 
will begin to move, code data is required of the code data I/O means 300, and the code 
data I/O means 300 is made into the DMAReq signal 36= 1. This is notified to CPU 120 
as an interrupt request, and CPU 120 causes interruption. And CPU 120 reads code data 
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from main memory 130 in an interrupt handler, and CPU 120 writes code data in 
CODEC equipment 1 through a system bus 150. 

[0075] This becomes the DMAReq signal 36= 0, and the interrupt request to CPU120 is 
withdrawn. After that, the return of CPU 120 is carried out from an interrupt handler, 
and it continues processing at the time of interrupting. Within an interruption routine, 
processing of CPU 120 about supply of code data loads code data from main memory 130, 
and stores in CODEC equipment 1, it becomes very simple and short processing in 
which a return is carried out from an interruption routine, and a burden does not 
become for CPU120. 

[0076] Drawing 14 is drawing showing the instruction word for DMAC in an image 
memory, and relation with an image data area. CPU 120 first writes in the set of the 
instruction word from the predetermined address in image memory means 110a (0th 
street) to the DMAC means 100. Then, the DMAC means 100 reads instruction word 
111, and performs DMA transfer processing between image memory means 110a and 
CODEC equipment 1. And if it finishes, the following instruction word 112 will be read 
using link lllh which shows the address containing the instruction word which should 
be performed next, and DMA transfer processing is performed. 

[0077] There is DMAC command 111a in the beginning of instruction word. This 
specifies actuation of the DMAC means 100 and a data transfer (to CODEC equipment 
[ from image memory means 110a ] 1 or image memory means llOfrom CODEC 
equipment 1 a) and DMAC actuation halt, the subroutine call, and the return are 
defined. When DMAC command 111a is "data transfer", byte-count 111c to which the 
2nd word should transmit destination address 111b in an image memory and the 3rd 
word, and the 4th word are parameter 11 Id which is the value which should be written 
in the parameter register 72 of CODEC equipment 1. 

[0078] Furthermore, the 5th word is command llle which is the value which should be 
written in the command register 71 of CODEC equipment 1. The status writing place of 
lllg and the 8th word which are the address of image memory means 110a with which 

II If and the 7th word which show the value which carried out the mask of the 6th word 
should write in the status of the DMAC means 100 are link lllh. 

[0079] In the case of JPEG, a 8x8-pixel block is treated as one unit, and this block is 
scanned in a longitudinal direction and it encodes. Then, it is convenient if you make 
the unit of 1 time of DMA into block 1 8x8-pixel train, i.e., the 8 scanning fines. Then, 
when decrypting the image which consists of W pixels per 1 scanning line, and the 40 
scanning line, one instruction word for a DMAC halt is beforehand written in five 
instruction word for data transfer, and the last into image memory means 110a by 
CPU120. CPU120 sets start signal 120a to the DMAC means 100 to 1, and directs a 
start for the DMAC means 100. The DMAC means 100 reads the first instruction word 

III from the 0th street of image memory means 110a. 

[0080] First, DMAC command 111a is read. Since DMAC command 111a is the data 
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transfer from CODEC equipment 1, destination address 111b and transfer byte-count 
111c are read, and it sets to the register of the DMAC means 100 interior. 
[0081] Next, the value which should be written in the parameter register 72 of CODEC 
equipment 1 is read, the value is outputted to a data bus 21, 0 and the WT signal 23 are 
set to 1, an address signal 24 is set to 10 (binary number) for the RD signal 22, and 
parameter llld is written in the parameter register 72 of CODEC equipment 1. 
[0082] Next, command 1 lie is read and it writes in the command register 71 of CODEC 
equipment 1 like the 4th word. The value set to value, i.e., command, llle written in 
here is a command which starts the decode means 5 of CODEC equipment 1. 
[0083] CODEC equipment 1 begins decode by this, and the DMAC means 100 waits to 
set the DMAReq signal 26 to 1. If the DMAReq signal 26 is set to 1, the DMAC means 
100 will take out the writing place address of image memory means 110a to the address 
bus of an image data bus, and will output the RD signal 22= 1, the WT signal 23= 0, and 
the DMAAck signal 27= 1 to CODEC equipment 1. And the decoded image data is made 
to output to a data bus 21 from CODEC equipment 1, and it sends to image memory 
means 110a. Moreover, the DMAC means 100 supervises the WAIT signal 25 of CODEC 
equipment 1, and when this is 0, it makes it write in image memory means 110a, the 
data, i.e., the decoded image data, on a data bus 21. 

[0084] This data transfer is repeated until it attains transfer byte-count 111c of 
instruction word. If it finishes repeating, the DMAC means 100 will read a mask 11 If 
value first, and it is **. Subsequently, to CODEC equipment 1, the RD signal 22= 1, the 
WT signal 23= 0, and the address 24= 11 (binary number) are outputted, and the status 
register 73 of the CODEC means 1 is read. If it is shown that took AND of the value 
read here and a mask value, consequently decode was completed errorless and that is 
not normal and right, it will consider as abnormalities. 

[0085] The DMAC means 100 reads link lllh, and writes the information related 
normally/unusually in the address. Next, a DMAC means reads link lllh of instruction 
word, reads the 2nd instruction word 112 using link lllh, and performs same 
processing. If processing of instruction word 112*115 is finished, the DMAC means 100 
will read instruction word 116. Since the DMAC command after this instruction (not 
shown) is "a DMAC halt", the DMAC means 100 sets an interruption request signal to 1, 
applies interruption to CPU120, notifies that actuation of DMAC finished and suspends 
actuation. 

[0086] Next, the gestalt of operation of the 2nd of a CODEC system is explained. 
Drawing 15 is the block diagram of the CODEC system in which the gestalt of the 2nd 
operation is shown. With the gestalt of the 1st operation, although data transfer on an 
image data bus was performed by DMA, in the gestalt of the 2nd operation, it has an 
another DMAC means 101 to manage the data transfer by the side of the sign data bus 
30 other than a DMAC means 100 to manage the data transfer by the side of the image 
data bus 20. Here, since actuation of DMA by the side of an image data bus is 



15/19 



Japanese Publication number : 09-284138 A 



completely the same as the gestalt of the 1st operation explained, it omits explanation, 
and it explains DMA by the side of a sign data bus. 

[0087] The DMAC means 101 carries out generation supply of the RD signal 32, the WT 
signal 33, and the address 34 by the side of the sign data bus of CODEC equipment 1. 
The data bus 31 of the sign data bus 30 of CODEC equipment 1 is connected with the 
DMAC means 101. The DMAC means 101 inputs the WAIT signal 35 of CODEC 
equipment 1. Furthermore, the DMAReq signal 36 which is a request signal of DMA is 
connected to the DMAC means 101 from CODEC equipment 1, and the DMAAck signal 
37 which is a DMA enabling signal is connected to CODEC equipment 1 from the DMAC 
means 101. 

[0088] Furthermore, the DMAC means 101 is connected also with the system bus 150. It 
also becomes possible for this to become possible [ accessing the internal register of the 
DMAC means 101 ] from CPU 120, and for the DMAC means 101 to access main 
memory 130 through a system bus 150. DMAC start signal 120b for starting DMA is 
connected to the DMAC means 101 from CPU 120. Interrupt request signal 101a to 
CPU120 is connected to CPU120 from the DMAC means 101. 

[0089] Next, the code data stored in main memory is decoded with CODEC equipment 1, 
and the case where it stores in an image memory means is explained. First, CPU 120 
stores in the internal register of the DMAC means 101 the starting address and data 
size of code data which are stored in main memory 130, respectively. The DMAC means 
101 is started using DMAC start signal 120b as 1 after that. The DMAC means 101 
reads the code data one by one from the address of main memory 130 via the system bus 
150. The read code data is once stored in the DMAC means 101 interior. 
[0090] On the other hand, in parallel to the above-mentioned processing, CPU120 
writes the set of the instruction word for the DMAC means 100 in image memory means 
110a. And the DMAC means 100 is started, using DMAC start signal 120a as 1. The 
DMAC means 100 sets the internal register of CODEC equipment 1 according to 
instruction word, as the gestalt of the 1st operation already described. Thereby, the 
DMAReq signal 36 of CODEC equipment 1 is set to 1. 

[0091] Moreover, CODEC equipment 1 is told about it outputting the code data stored in 
the interior to a data bus 31, and the effective code data as DMAAck signal =1 being on 
a data bus 31, if the DMAC means 101 serves as the DMAReq signal 36= 1. And 
CODEC equipment 1 reads code data and sets the DMAReq signal 36 to 0. Thereby, the 
DMAC means 101 sets the DMAAck signal 37 to 0. Thus, using the DMAReq signal 36 
and the DMAAck signal 37, CODEC equipment 1 and the DMAC means 101 are 
performing handshake control, and transmit code data. 

[0092] Furthermore, CODEC equipment 1 decodes it, after receiving code data (l word 
or two or more words) from the DMAC means 101, and it makes image data. This image 
data is written in image memory means 110a through the image data bus 20 by the 
DMAC means 100. Since the gestalt of the 1st operation explained, an image data 
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transfer is omitted. 

[0093] Moreover, the DMAC means 101 processes the various headers by which the code 
data stored in main memory 130 is transmitted to CODEC equipment 1, and also the 
load is carried out to the code data. There are some which specify selection of 
compression / elongation algorithm in CODEC equipment 1 in a header. In this example, 
JPEG is used about the image component of many gradation, and the run length 
compression algorithm is used about monochrome binary image. 

[0094] A header distinguishes a JPEG sign and run length compression. If a header is 
discovered in the code data read from main memory 130, the DMAC means 101 will 
rewrite the parameter register of CODEC equipment 1 using the WT signal 33 of the 
sign data bus 30, the address 34, and a data bus 31, and will change a decode means. 
[0095] And after the transfer to the CODEC equipment 1 of the code data of the amount 
set as the register of the DMAC means 101 is completed, the DMAC means 101 sets 
interrupt request signal 101a to 1, and notifies completion to CPU120. CPU120 gets to 
know completion of processing because the interrupt from both occurred. 
[0096] Although the case which decrypts namely, elongates code data was explained 
above, since the case which encodes namely, compresses image data only has the 
reverse direction where data flow, explanation is omitted. 

[0097] As explained above, when two or more compression / elongation algorithms were 
changed and compression and elongation were performed, the DMAC means considered 
the CODEC system of this invention as the configuration which can operate an internal 
register. Thereby, processing by CPU can be reduced as much as possible, and 
improvement in processing speed can be aimed at. 

[0098] Furthermore, the CODEC system of this invention can be made the configuration 
mounted on a single integrated circuit like the CODEC equipment explained above. 
This becomes possible to reduce the number of pads of an integrated circuit, and the 
number of pins of the package of an integrated circuit. 

[0099] In the above -mentioned explanation, although JPEG was adopted as a method of 
coding/decryption, other coding/decryption methods may be adopted. Moreover, two or 
more coding means and decryption means of a method are mounted in CODEC 
equipment, and you may make it enable it to choose a decryption means [ which coding 
means or ] is operated with a command register. 

[0100] Furthermore, in the above-mentioned explanation, although considered as image 
data as digital data, it is applicable to the other digitized general data. Moreover, in the 
above-mentioned explanation, although the mediation means gave priority to the image 
data bus side, it may make high the priority by the side of a sign data bus. Moreover, 
you may make it replace the priority of both buses with round robin scheduling. The 
priority attachment approach of a mediation means is because there is a respectively 
desirable mode according to the application of the processor containing CODEC 
equipment. 
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[0101] 

[Effect of the Invention] As explained above, the CODEC equipment of this invention 
was considered as the configuration which abolishes the exclusive input/output port 
means for access to an internal register means. It enables this to reduce the number of 
pins of I/O of CODEC equipment. 

[0102] Moreover, it considered as the configuration which mounts the CODEC 
equipment of this invention on a single integrated circuit. This becomes possible to 
reduce the number of pads of an integrated circuit, and the number of pins of the 
package of an integrated circuit. 

[0103] Furthermore, the DMAC means considered the CODEC system of this invention 
as the configuration which can control the internal register of CODEC equipment. It 
becomes possible to raise by this the engine performance of the DMA transfer of the 
image data outputted and inputted to CODEC equipment, and to raise the engine 
performance of coding/decryption processing. 

[0104] Moreover, the CODEC system of this invention was considered as the 
configuration which establishes a DMAC means to control a DMAC means to control an 
image memory and an internal register, and main memory and an internal register. 
Thereby, it becomes possible to raise the engine performance of coding/decryption 
processing further. 

[0105] Furthermore, the CODEC system of this invention was considered as the 
configuration mounted on a single integrated circuit. This becomes possible to reduce 
the number of pads of an integrated circuit, and the number of pins of the package of an 
integrated circuit. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Di»awing l] It is the principle Fig. of the CODEC equipment of this invention. 
[Drawing 2] It is the block diagram of CODEC equipment. 

[Drawing 3] It is the state transition diagram of the state machine of a mediation means. 
[Drawing 4] It is the block diagram of an internal register means. 
[Drawing 5] It is drawing showing the 1-bit circuit diagram of the arbitration of a 
command register. 

[Drawing 61 It is drawing showing the 1-bit circuit diagram of the arbitration of a status 
register. 

[Drawing 7] It is the block diagram showing a part of coding side internal register 
access means. 

[Drawing 8] It is the table of truth value showing the input / output relation of an 
address decoder. 

[Drawing 9] The logic and the connection place of the AND gate are shown. 
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[Drawing 101 It is drawing showing the timing of operation when writing in an internal 
register means from an image data bus. 

[Drawing 111 When competing with a sign data bus, it is the timing chart showing signs 
that the internal register means from an image data bus side is accessed. 
[Drawing 12] It is the principle Fig. of the CODEC system of this invention. 
[Drawing 13] It is the block diagram of a CODEC system. 

[Drawing 14] It is drawing showing the relation between the instruction word for 
DMAC within an image memory means, and an image data area. 
[Drawing 15] It is the block diagram showing the gestalt of operation of the 2nd of a 
CODEC system. 

[Drawing 16] It is drawing showing the CODEC equipment by the conventional 
technique. 

[Drawing 17] It is drawing showing the CODEC system by the conventional technique. 
[Description of Notations] 

4 Coding Means 

5 Decryption Means 

6 Mediation Means 

7 Internal Register Means 

8 Coding Side Internal Register Access Means 

9 Decryption Side Internal Register Access Means 

10 Internal Bus 

200 Digital One / Decode Data I/O Means 
300 Code Data I/O Means 
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